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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery characterized by making the 
carbonate derivative expressed with the following general formula (1) in a cell contain in a 
positive electrode, a negative electrode, and the nonaqueous electrolyte rechargeable battery 
that consists of nonaqueous electrolyte containing lithium salt. 

General formula (1) In R1 10L110C00R12 general formula (1), R11 and R12 express an alky! 
group, and L1 1 expresses an alkylene group. 

[Claim 2] The nonaqueous electrolyte rechargeable battery according to claim 1 characterized 
by R1 1 in a general formula (1) being the third alkyi group. 

[Claim 3] The nonaqueous electrolyte rechargeable battery according to claim 1 or 2 
characterized by R1 1 in a general formula (1) being a tertiary butyl radical. 
[Claim 4] The nonaqueous electrolyte rechargeable battery according to claim 1 to 3 
characterized by L11 in a general formula (1) being ethylene. 

[Claim 5] The nonaqueous electrolyte rechargeable battery according to claim 1 to 4 
characterized by dissolving this carbonate derivative into nonaqueous electrolyte. 
[Claim 6] The nonaqueous electrolyte rechargeable battery according to claim 5 with which the 
amount contained in the nonaqueous electrolyte of this carbonate derivative is characterized by 
being 1g or more per 1kg of electrolytic solutions, and 50g or less. 

[Claim 7] the lithium salt contained in this nonaqueous electrolyte — LiPF6 Or LiBF4 at least 
one sort or claims 1 -6 which are characterized by being both at least — nonaqueous electrolyte 
rechargeable battery given in either. 

[Claim 8] A nonaqueous electrolyte rechargeable battery given in either of the terms 1-7 
characterized by having the current isolating switch to which this nonaqueous electrolyte 
rechargeable battery is interlocked with a pressure induction valve element and this pressure 
induction valve element, and operates. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery 
which was excellent in cycle stability and safety with high capacity about a nonaqueous 
electrolyte rechargeable battery. 
[0002] 

[Description of the Prior Art] The nonaqueous electrolyte rechargeable battery (lithium 
secondary battery) using a lithium consists of members which hold appropriately and isolate the 
positive electrode which contains reversibly the ingredient in which occlusion emission is 
possible for a lithium and a negative electrode, the nonaqueous electrolyte containing lithium 
salt, and these. Since the lithium which is the bearer of a charge has light and very **** 
potential, a lithium secondary battery has the outstanding description of the high voltage and 
high capacity. However, that a lot of energy is stored means that destructive power when a cell 
reaction overruns recklessly is large. For this reason, the thing for which a current cutoff device 
is given to the porous separator which reservation of the safety of a cell is one of the most 
important technical problems in the field concerned, for example, isolates between the forward 
negative electrodes above constant temperature. The function of the open valve for opening a 
pressure, when cell internal pressure rises by an anomalous reaction etc. is given, Making it 
actuation of this open valve interlocked with, and using a current isolating switch (it indicating on 
U.S. Pat. No. 4943497 number specifications etc.) etc. is put in practical use, and reservation of 
the safety in the real service condition of a cell is made. However, the request of high-capacity- 
izing of a cell is infinite, therefore development of the further insurance device is desired. As one 
of the attempts for this, by carrying out a polymerization to abnormalities when overcharge 
occurs electrochemically on a high electrical potential difference, and making resistance of the 
electrolytic solution high, protecting a cell is indicated by JP,9-106835.A and aromatic 
compounds, such as a biphenyl, a thiophene. and a furan. are indicated as those compounds. 
However, there is a problem that capacity falls with increase of an addition in these compounds 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to improve 
cycle stability and safety, without reducing the capacity of a lithium secondary battery. It is in 
offering the ingredient which improves cycle stability and safety, without reducing the capacity of 
a lithium secondary battery especially. 
[0004] 

[Means for Solving the Problem] The technical problem of this invention was attained by the 
nonaqueous electrolyte rechargeable battery characterized by making the carbonate derivative 
expressed with the following general formula (1) in a cell contain in the positive electrode, the 
negative electrode, and the nonaqueous electrolyte rechargeable battery that consists of 
nonaqueous electrolyte containing lithium salt. 

General formula (1) In R110L1 10C00R12 general formula (1), R1 1 and R12 express an alkyi 

group, and L1 1 expresses an alkylene group. 

[0005] 
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[Embodiment of the Invention] Afthough the desirable mode of this invention is hung up over 
below, this invention is not limited to these. 

(1) The nonaqueous electrolyte rechargeable battery characterized by making the carbonate 
derivative expressed with the following general formula (1) in a cell contain in a positive 
electrode, a negative electrode, and the nonaqueous electrolyte rechargeable battery that 
consists of nonaqueous electrolyte containing lithium salt. 

General formula (1) In R1 10L1 10C00R12 general formula (1), R11 and R12 express an alkyi 
group, and L1 1 expresses an alkylene group. 

(2) A nonaqueous electrolyte rechargeable battery given in the term 1 characterized by R1 1 in a 
general formula (1) being the third alkyI group. 

(3) A nonaqueous electrolyte rechargeable battery given in the terms 1 or 2 characterized by 
R1 1 in a general formula (1) being a tertiary butyl radical. 

(4) A nonaqueous electrolyte rechargeable battery given in the terms 1-3 characterized by L1 1 
in a general formula (1) being ethylene. 

(5) A nonaqueous electrolyte rechargeable battery given in either of the terms 1-4 characterized 
by dissolving this carbonate derivative into nonaqueous electrolyte. 

(6) A nonaqueous electrolyte rechargeable battery given in the term 5 to which the amount 
contained in the nonaqueous electrolyte of this carbonate derivative is characterized by being 1g 
or more per 1kg of electrolytic solutions, and 50g or less. 

(7) The lithium salt contained in this nonaqueous electrolyte is LiPF6. Or LiBF4 At least one sort 
or nonaqueous electrolyte rechargeable battery given in either of the terms 1-6 characterized by 
being both at least. 

(8) A nonaqueous electrolyte rechargeable battery given in either of the terms 1-7 characterized 
by having the current isolating switch to which this nonaqueous electrolyte rechargeable battery 
is interlocked with a pressure induction valve element and this pressure induction valve element, 
and operates. 

[0006] The compound of a general formula (1) is explained in detail below. In a general formula 
(1), R1 1 and R12 express the alkyI groups (for example, methyl, ethyl, isopropyl, t-butyl, an allyl 
compound, cyclohexyl. benzyl, etc.) which are not permuted [ one total carbon thru/or the 
permutation of 1 2 or ]. 

[0007] In a general formula (1). L1 1 expresses the alkylene groups (for example, methylene, 
ethylene. 1, 2-propylene, 1, 3-propylene, a butylene, xylylene. etc.) which are not permuted [ one 
total carbon thru/or the permutation of 12 or ]. 

[0008] Although especially the substituent that permutes R1 1 . R1 2. and L1 1 is not limited, what 
does not cause side reaction within a cell is desirable, as a desirable example — an alkyI group 
(for example, methyl, ethyl, and isopropyl — ) aryl groups (for example, phenyl — ), such as t- 
butyl, an allyl compound, cyclohexyl. and benzyl acyl groups (for example, the formyl. acetyl, and 
pivaloyi — ). such as naphthyl oxy-carbonyl groups (for example, a methoxycarbonyl t- 
butoxycarbonyl group — ). such as benzoyl sulfonyl groups (for example, a methyl sulfonyl — ). 
such as benzyloxycarbonyl and phenoxy carbonyl alkoxy groups (for example, methoxy — ). such 
as a phenyl sulfonyl and p-tosyl Aryloxy groups, such as ethoxy ** benzyloxy (for example, 
phenoxy etc.). The amino group (for example, dimethylamino, diphenylamino, N-methyl ANIRINO. 
etc.). A fluorine, sulfhydryl groups (for example, a methylthio, phenylthio. etc.), a cyano group. 
Amide groups (for example, N-methyl acetamide etc.). a carbamoyl group (for example. N and N- 
dimethyl carbamoyl etc.). Acyloxy radicals (for example, acetoxy. benzyloxy. etc.). a sulfonamide 
radical (N-methyl sulfonamide etc.). SulfamoyI groups (N and N-dimethyl sulfamoyi etc.). 
urethane groups (N-methyl methoxycarbonylamino etc.). ureido radicals (for example, N. N. and 
N'^rimethyl ureido etc.). etc. are mentioned. 

[0009] Under the electrical-potential-difference environment in the case of normal charge and 
discharge, the carbonate derivative expressed with a general formula (1) in this invention is 
inactive, and only when a high-voltage environment occurs by abnormal operation etc.. it is 
desirable for effectiveness to be discovered. Desirable effectiveness is raising cell internal 
resistance by these derivatives' adhering to triggering a decomposition reaction etc. under a 
high-voltage environment, causing an internal pressure rise of a cell, and ensuring actuation of a 
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current isolating switch, and an electrode surface, or bringing about hyperviscosity-ization of 
nonaqueous electrolyte etc. According to research of this invention persons, for this purpose, it 
is desirable that R11 of a carbonate derivative expressed with a general formula (1) is the third 
alkyi group, and t-butyl, t-octyl radical, alpha, and alpha-dimethylbenzyl radical is specifically 
more desirable. Especially a desirable thing is t-butyl. Moreover. L11 in a general formula (1) has 
desirable ethylene. The case where L1 1 is ethylene is desirable, in this invention. R1 1 is the third 
alkyI group, R12 is an alkyI group, and especially the case where L1 1 is ethylene is [ R1 1 is t- 
butyl, R1 2 is an alkyI group, and ] desirable. Next, although the example of a compound 
expressed with a general formula (1) is shown, this invention is not limited to these 
[0010] 
[Formula 1] 

(1) t-C4HoO-CHjCH2-0-C-0-CH2CH2-0-C4H»(-t) 



(4) CzH80CH!CH8-0-jj-0-CHjCH2-0-CzHs 

0 

(5) CHsO-CHsCHzOJOCHjCHzOCHs 

0 

C6) t-C<H.0Cfl2CH20C0CH3 



(7) t-C4H«0CH8CH20Cj-0CH2CH20CH9 
D 

C8) t-CH.OCHaCHjOjjOCaHs 
0 

[0011] 
[Formula 2] 



II 

0 



I-CbHi ,0 - CHgCHz -Ojj -OCHtCHa-OCsH,, (-1) 
0 



i-C3H70-CH2CH2-OC-OCH2CHzO-C3H7(-i) 
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CH, jJHs 
(9) t-C4H90-CHz -CH -OC-O-CH-CH2 -GC^Hb (t) 

0 

(10) 





t-C4H90 T T OC^H.d) 
0-C-O 
II 
0 

CHaO-CHa'^'^CHzOj) -OCttz '^^CHsOCHs 
0 

(12) t-C,H»0-CHzCH2CH2-0C-CH2CHzCHz0C4HB(t) 

0 

(13) t-C4H.0-CH2CH2CH2CH2-0jj-0CH2CH2CH2CHs0C4H9(t) 

0 



(14) 



<^)-CH20CH2CH20C0CH2CH20CH2 -{Q) 
0 



(15) CH3 CHa 
<(O)^<^-0-CH2CHs0j-0CH2CH20-C -(O) 

CH, 0 CHg 

[0012] 
[Formula 3] 

(16) CH30CH2CH20CH2CH20COCH2CH20CH2CH20CH3 

C 

(17) t-C4H80CHjCH20CH2CH80COCH8CH8GCH2CH20C4H» (t) 

0 

(18) t-CsH, 70CH2CH20COCH2CH20C,H,7 (I) 

0 

(19) t-CeH. 30CH2CH20C0CH2CH20C.H, a (t) 

0 

[0013] Next, although the synthesis method of a compound expressed with a general formula (1) 
is shown concretely, this invention is not limited to these. 

Synthetic example 1 Ice-cooling synthetic ethylene glycol mono — t-butyl ether 1 1 8.2g of an 
instantiation compound (1), triethylamine 69ml, and the mixed liquor of 500ml of methylene 
chlorides, 54g of chloro ethyl carbonate was dropped gradually, and heating reflux was carried 
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out for after [ dropping termination ] 2 hours. 21. water was filled with reaction mixture, the 
organic layer was extracted, and after drying, instantiation compound (1)60g which carries out 
vacuum distillation in 2mmHg, carries out uptake of the fraction of 80 degrees C of boiling points, 
and is made into the purpose was obtained. 

[0014] Next, the addition approach of a compound expressed with a general formula (1) and an 
addition are explained. Although the compound expressed with a general formula (1) may be 
added to any of a positive electrode, a negative electrode, and an electrolyte, adding to the 
electrolytic solution is desirable. Although an addition can be chosen as arbitration, as a typical 
value, they are 1g thru/or lOOg among 1kg of electrolytic solutions. They are 1g thru/or 50g 
among 1kg of electrolytic solutions preferably. 

[0015] Hereafter, the manufacture approach of the nonaqueous electrolyte rechargeable battery 
of this invention is explained. The nonaqueous electrolyte rechargeable battery of this invention 
inserts in a cell can what wound the electrode sheet of positive/negative with the separator 
(winding group), connects an electrode with a can electrically, after it pours in the electrolytic 
solution, is obturated and creates it. Moreover, various kinds of members (an obturation plate, a 
lead plate, a gasket, sheathing material, etc.) are used if needed. 

[0016] A forward (negative) electrode sheet can be created by applying, drying and compressing 
the mixture of a forward (negative) pole on a charge collector. A positive-electrode (or negative 
electrode) ingredient and an electric conduction agent are mixed, a binder (the suspension of 
resin fine particles or emulsion-like thing) and a dispersion medium are added, kneading mixing is 
carried out, succeedingly. it can distribute by stirring mixers, such as a mixer, a homogenizer. a 
dissolver. a planetary mixer, a paint shaker, and a sand mill, and the disperser, and preparation of 
a mixture can be performed. Water is desirable although water or an organic solvent is used as a 
dispersion medium. In addition, additives, such as a dispersant. a bulking agent, an ion electric 
conduction agent, and a pressure enhancement agent, may be added suitably. Although spreading 
can be performed by various approaches, the reverse roll method, the direct rolling method, the 
blade method, the knife method, the extrusion method, the curtain method, the gravure method, 
the bar method, a dip method, and the squeeze method can be mentioned, for example. The 
blade method, the knife method, and the extrusion method are desirable. As for spreading, it is 
desirable to carry out the rate for 0.1 -100m/. under the present circumstances, a mixture ~ 
according to the liquid nature of a paste, and drying, the surface state of a good spreading layer 
can be acquired by selecting the above-mentioned method of application. The thickness, die 
length, and width of the spreading layer are decided with the magnitude of a cell. The thickness 
of a typical spreading layer is 10-1000 micrometers in the condition of having been compressed 
after desiccation. The electrode sheet after spreading is dried and dehydrated by hot blast, a 
vacuum, infrared radiation, far infrared rays, an electron ray. and the operation of the damp style, 
these approaches are independent — or it can combine and use. The range of drying 
temperature of 80-350 degrees C is desirable, and its range which is 100-250 degrees C is 
especially desirable. The moisture content after desiccation has desirable 2000 ppm or less, and 
its 500 ppm or less are more desirable. Although compression of an electrode sheet can use the 
press approach generally adopted, a die-press method and its calender pressing method are 
especially desirable. Especially press ** is 10kg/cm2 - 3 t/cm2. although not limited It is 
desirable. The pressing speed of the calender pressing method has the amount of desirable 0.1- 
50m/. Press temperature has desirable room temperature -200 degree C. 
[0017] The positive-electrode ingredient used by this invention is a lithium content transition- 
metals oxide. It is the oxide which mainly contains at least one sort of transition-metals 
elements preferably chosen from Ti. V. Cr, Mn. Fe. Co. nickel. Mo. and W, and a lithium, and the 
mole ratio of a lithium and transition metals is the compound of 0.3 thru/or 2.2. It is the oxide 
which mainly contains more preferably at least one sort of transition-metals elements chosen 
from V, Cr, Mn, Fe, Co. and nickel, and a lithium, and the mole ratio of a lithium and transition 
metals is the compound of 0.3 thru/or 2.2. In addition, aluminum. Ga, In. germanium. Sn, Pb. Sb. 
Bi. Si. P. B. etc. may be contained in less than 30 mole percents to the transition metals which 
mainly exist. A still more desirable lithium content transition-metals oxide Lix Co02. Lix Ni02. 
Lix Mn02. and Lix Coa nickell-a 02, Lix Cob V1-b Oz and Lix Cob Fe1-b 02. Lix Mn 204, Lix 
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Mnc Co2-c 04, and Lix Mnc nickel2-c 04, They are Lix Mnc V2-c 04 and Lix Mnc Fe2-c 04 (it 
is x=a02-1.2, a= 0.1 to 0.9. b= 0.8 to 0.98. c=1.6-1.96, and z=2.01-2.3 here). As most desirable 
lithium content transition-metals oxide, Lix Co02, UxNi02, Lix Mn02. Lix Goa nickell-a 02, Lix 
Mn 204. and Lix Cob VI -b Oz (x=0.02-1.2, a= 0.1 to 0.9, b= 0.9 to 0.98, z=2.01-2.3) are raised. In 
addition, the value of x is a value before charge-and-discharge initiation, and is fluctuated by 
charge and discharge. 

[0018] One of the negative-electrode ingredients used by this invention is a carbonaceous 
ingredient in which occlusion emission of a lithium is possible. A carbonaceous ingredient is an 
ingredient which consists of carbon substantially. For example, the carbonaceous ingredient 
which calcinated various kinds of synthetic resin, such as artificial graphites, such as a 
petroleum pitch, a natural graphite, and a vapor growth graphite, and resin of a PAN system, and 
furfuryl alcohol resin, can be mentioned. Furthermore, various kinds of carbon fibers, such as a 
PAN system carbon fiber, a cellulose system carbon fiber, a pitch based carbon fiber, a vapor 
growth carbon fiber, a dehydration PVA system carbon fiber, a lignin carbon fiber, a vitrified 
carbon fiber, and an activated carbon fiber, a mesophase microsphere, a graphite whisker, a 
plate-like graphite, etc. can also be mentioned. These carbonaceous ingredients can also be 
divided into a difficulty graphitized-carbon ingredient and a graphite system carbon material with 
extent of graphitization. Moreover, as for a carbonaceous ingredient, it is desirable to have the 
spacing indicated by JP,62-122066.A, JP,2-66856,A. and the 3-245473 official report, a 
consistency, and the magnitude of microcrystal. A carbonaceous ingredient does not need to be 
a single ingredient and the graphite which has the mixture of a natural graphite and an artificial 
graphite given in JP,5-290844,A and an enveloping layer given in JP,6-84516,A can also be used 
for iL 

[0019] Another negative-electrode ingredient used by this invention is the oxide of a metal or a 
half-**** element, and chalcogen. It is the chalcogen compound or oxide which specifically 
contains one or more sorts of atoms chosen from periodic tables 1, 2, 13, and 14 and 15 group 
atom. An amorphous chalcogen compound or an amorphous oxide is more desirable. An 
amorphous substance is an object which has the broadcloth dispersion band which has top-most 
vertices from 20 degrees to 40 degrees with 2theta value with the X-ray diffraction method 
which is said here, and which used CuK alpha rays, and you may mainly have a crystalline 
diffraction line. Among the crystalline diffraction lines preferably looked at by 40 degrees or more 
70 degrees or less with 2theta value, it is 100 or less times that they are 500 or less times of 
the diffraction line intensity of the top-most vertices of the broadcloth dispersion band looked at 
by 20 degrees or more 40 degrees or less with 2theta value desirable still more preferably, and 
the strongest reinforcement is 5 or less times especially preferably, and is not having the most 
desirable crystalline diffraction line. 

[0020] The above-mentioned chalcogen compound and an oxide have more desirable compound 
chalcogen compound and multiple oxide which make a subject two or more sorts of elements in 
B, aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, P. As, Sb, and Bi. Furthermore, the compound 
chalcogen compound or oxide which makes a subject two or more sorts of elements in B. 
aluminum, Si. germanium. Sn, and P is desirable. Since amorphous structure is mainly 
embellished, these compound chalcogen compounds and a multiple oxide contain at least one 
sort of elements chosen, from the element of one to two groups of the periodic table. 
[0021] In the above-mentioned negative-electrode ingredient, especially the amorphous multiple 
oxide that makes Sn a subject is desirable, and it is expressed with the following general formula 
(2). 

General formula (2) The inside of a SnM3cM4dOt type, and M3 It is at least one sort of 
aluminum, B, P, germanium, and Si M4 Expressing at least one sort of the 1st group element of 
the periodic table, and the 2nd group element, c is 0.2 or more and two or less number, d is 0.01 
or more and 1 or less number, and 0.2<c+d<2 and t express or more 1 six or less number. 
[0022] Any approach of solution methods, such as the calcinating method, and a method of sol- 
gel, a coprecipitation method, can be used for the amorphous multiple oxide of this invention. 
Below, composition by the calcinating method is explained. After often mixing the oxide or 
compound of an element indicated by the general formula (1) by the calcinating method, it is 
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desirable to calcinate and to obtain an amorphous multiple oxide. 

[0023] As baking conditions, it is desirable that it is 5-degree-C [ or more ]/m programming rate 
of 200 degrees C or less as a programming rate, it is desirable as a burning temperature that it is 
[ 500 degrees-C or more ] 1500 degrees C or less, and it is desirable that it is 100 or less hours 
as firing time for 1 hour or more. And it is desirable that it is below 2-degree-C[ or more ]/m 
107 ** as a bottom temperature fall rate. The programming rate in this invention is the mean 
velocity of a temperature rise until it reaches "80% of burning temperature (degree-C display)" 
from "50% of burning temperature (degree-C display)", and the temperature fall rate in this 
invention is the mean velocity of a temperature reduction until it reaches "50% of burning 
temperature (degree-C display)" from "80% of burning temperature (degree-C display)." You 
may cool ail over a firing furnace and a temperature fall is taken out outside a firing furnace 
again, for example, may be supplied underwater and may be cooled, moreover, gun given in 217 
pages (Gihodo Shuppan 1987) of ceramic processing ~ law -Hammer-Anvil — law -slap — law 

the - gas atomizing method, the plasma-spraying method, a centrifugal quenching method, 
and melt drag — super-quenching methods, such as law, can also be used. Moreover, you may 
cool using the single roller method given in 172 pages (Maruzen 1991) of new glass handbooks, 
and a congruence roller. In the case of the ingredient fused during baking, a baking object may be 
taken out continuously, supplying a raw material during baking. It is desirable to stir melt in the 
case of the ingredient fused during baking. 

[0024] Oxygen content is an ambient atmosphere below 5 volume % preferably, and a baking gas 
amlaient atmosphere is an inert gas ambient atmosphere still more preferably. Nitrogen, an argon, 
helium, a krypton, a xenon, etc. are mentioned as inert gas. The most desirable inert gas is a 
pure argon. 

[0025] Although the example of a negative-electrode ingredient is shown below it is not limited 
to these. SnAI 0.4B0.5P0.5KO. 103.65 and SnAIO.4 B0.5 P0.5 Na 0.2O3.7. SnAI04 BO 3 PO 5 Rb 
0.2O3.4. SnAIO.4 B0.5 P0.5Cs0.1 03.65. SnAIO.4 B0.5 P0.5 K0.1 germanium 0.05O3.85. SnAIO.4 
B0.5 P0.5 K0.1 MgO.1 germanium 0.02O3.83, and SnAI 0.4B0.4P0.4O3.2, SnAI 0.3B0 5P0 2O2 7 
and SnAI 0.3B0.5P0.2O2.7, SnAIO.4 B0.5 P0.3 Ba0.08Mg 0.08O3.26, SnAI0 4 B04 P0 4 Ba 
0.08O3.28, and SnAI 0.4B0.5P0.5O3.6, SnAIO.4 B0.5 P0.5 Mg0.1O3.7, [0026] SnAI0 5 B0 4 P0 5 
MgO.1 F0.2 03.65 and SnBO.5 P0.5 LiO.1 Mg 0.1 F0.2O3.05. SnBO.5 P0.5 K0.1 Mg 0 1F0 2O3 05 
SnBO.5 P0.5 K0.05Mg0.05F0.1 03.03, and SnBO.5 P0.5 K0.05Mg0.1 F0.2O3.03 and SnAI0 4 Bo's 
P0.5 CsO.I.MgO.1 F0.2 03.65, SnB0.5P0.5 CsO.O5MgO.05F0.1 03.03. SnBO.5 P0 5 Mg 
0.1 F0.1 03.05. and SnBO.5 P0.5 Mg0.1F0.2O3, SnBO.5 P0.5 Mg 0.1F0.06O3 07 SnB0 5 P0 5 Mg 
0.1 F0.1 403.03. SnPBa 0.08O3.58, SnPK 0.1O3.55, SnPK0.05Mg0.05O3.58, and SnPCsO 1 03 55 
SnPBa0.08F0.08O3.54, SnPKO.1 Mg 0.1F0.2O3.55, SnPK0.05Mg0.05F0.1 03.53. SnPCsO 1 Mg 
0.1F0.2O3.55, SnPCs0.05Mg0.05F0.1 03.53 and Sni.laluminum 0.4B0.2 P0.6 BaO 08F0 08O3 54 
Sn1.1aluminum0.4 B0.2 P0.6 LiO.1 K0.1 Ba 0.1F0.1O3.65, Snl.1 aluminum0.4B0.4 P0.4 Ba 
0.08O3.34. [0027] Sn1.1 aluminumO.4 PCs 0.05O4.23, Snl.1 aluminumO.4 PK 0.05O4 23 and Sni 2 
aluminumO.5 B0.3 P0.4 Cs 0.2O3.5, Sni. 2 aluminum 0.4B0.2P0.6 Ba 0.08O3.68 and Sni 2 
aluminumO.4 B0.2 P0.6 Ba0.08F0.08O3.64, Sni. 2 aluminumO.4 B0.2 P0.6 Mg0.04Ba 0.04O3.68 
Sni. 2 aluminumO.4 B0.3 P0.5 Ba0.08O3.58, and Sni. 3 aluminumO.3 B0.3 P0.4 Na 0.2O3.3 and 
Sn1.3 aluminum0.2B0.4 P0.4 calcium 0.2O3.4, Sni. 3 aluminumO.4 B0.4 P0.4 Ba 0.2O3.6. Sni 4 
aluminumO.4 PK 0.2O4.6, Sn1.4 aluminumO.2 BaO.1 PK 0.2O4.45, and Sn1.4 aluminumO 2 BaO 2 PK 
0.2O4.6, Sni. 4 aluminumO.4 BaO.2 PK0.2Ba 0.1F0.2O4.9, Sni. 4 aluminumO.4 PK 0.3O4.65 and 
Sn1.5 aluminumO.2 PK 0.2O4.4. Sn1.5 aluminumO.4 PK 0.1O4.65. Sn1.5 aluminumO.4 PCs 
0.05O4.63. Sni. 5 aluminumO.4 PCs0.05Mg 0.1F0.2O4.63. [0028] SnSiO.5 aluminumO.1 B0.2 P0.1 
calcium 0.4O3.1. SnSiO.4 aluminum 0.2B0.4O2.7 and SnSiO.5 aluminumO.2 B0.1 P0.1 Mg01O2 8 
SnSiO.6 aluminum 0.2B0.2O2.8. SnSiO.5 aluminum 0.3B0.4P0.2 03.55 and SnSiO 5aiuminum 
0.3B0.4 P0.5 04.30 and SnSiO.6 aluminumO. 1 B0.1 P0.3 03.25, SnSiO.6 aluminumO. 1 B0.1 P0.1 Ba 
0.2O2.95. SnSiO.6 aluminumO.1 B0.1 P0.1 calciunn 0.2O2.95, and SnSiO.6 aluminumO.4 B0.2 Mg 
0.1 03.2, SnSiO.6 aluminum 0.1 B0.3P0. 103.05 and SnSiO.6 aluminumO.2 Mg 0.2O2.7, SnSiO.6 
aluminumO.2 calcium 0.2O2.7 and SnSiO.6 aluminum 0.2P0.2O3. SnSi 0.6B0.2P0.2O3 and SnSiO 8 
aluminum 0.2O2.9, SnSiO.8 aluminum 0.3B0.2P0.2O3.85 and SnSi 0.8B0.2O2.9, SnSiO 8 Ba 
0.2O2.8, SnSiO.8 Mg 0.202.8, SnSiO.8 calcium 0.2O2.8. SnSi 0.8P0.2O3.1. [0029] Sn0 9 Mn 
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0.3B0.4P0.4 calciumO.1 RbO.1 02.95 and SnO.9 FeO.3 B0.4 Pa4 calciumO.1 Rb 0.102.95 and SnO.8 
PbO.2 calciumO.1 P0.9 03.35 and SnO.3 germaniunnO.7 BaO.1 P0.9 03.35 and SnO.9 MnO.1 Mg 
0.1P0.9O3.35, SnO.2 MnO.B Mg 0.1P0.9O3.35, SnO.7 PbO.3 calcium 0.1P0.9O3.35, SnO.2 
germaniumO.B Ba 0.1P0.9O3.35, [0030] SnSi 0.8 B0.2 02.9. SnSi 0.7B0.3O2.85. and SnSiO.7 B0,3 
Aluminum 0.1O3.0, SnSiO.5 B0.3 aluminumO.1 Mg 0.1 02.7. SnO.8 Si0.6B0.2 aluminumO.1 Li 0.1 02.5, 
SnO.8 SiO.6 B0.2 aluminumO.1 Cs 0.1 02.65, SnO.8 SiO.7 B0.1 PO.I aluminum 0.1O2.75, and SnO.8 
SiO.5 B0.3 P0.2 aluminum 0.1 02.9, SnO.8 SiO.7 B0.1 PO.I aluminumO.1 Li 0.05O2.78 and SnO.8 
SiO.5 B0.3 PO.I aluminumO.1 Li 0.1O2.7, SnO.8 SiO.5 B0.3 P0.2 aluminumO.1 Cs 0.1O2.95. SnO.8 Si 
0.7P0.3O2.95, and SnO.8 SiO.7 P0.3 aluminum 0.1 03.1. SnSiO.5 B0.3 Zr 0.1O2.65. SnO.8 SiO.6 P0.2 
Zr 0.1 02.7. and SnO.8 SiO.6 B0.2 PO.IZr 0.1O2.75 [0031] The chemical formula of the compound 
which baking was carried out [ above-mentioned ] and obtained is computable from the weight 
difference of the fine particles before and behind baking as inductively-coupled-plasma (ICP) 
emission spectrochemical analysis and a brief method as a measuring method. 
[0032] The average grain size of the positive active material used for this invention and a 
negative-electrode ingredient has desirable 0.1-60 micrometers. It is desirable that mean particle 
diameter is 0.7-25 micrometers, and 60% or more of a whole product is 0.5-30 micrometers in 
more detail. Moreover, as for the volume which a particle group with a particle size [ of the 
negative-electrode active material of this invention ] of 1 micrometer or less occupies, it is 
desirable that it is 30% or less of a whole product, and the volume which a particle group with a 
particle size of 20 micrometers or more occupies is 25% or less of a whole product, the particle 
size of the ingredient to be used — the mixture of one side of an electrode — it cannot be 
overemphasized that it is what does not exceed thickness. In order to make it a predetermined 
grain size, the grinder and classifier which were known well are used. For example, a mortar, a 
ball mill, a sand mill, a vibration ball mill, a satellite ball mill, a planet ball mill, a revolution air- 
current mold jet mill, a screen, etc. are used. At the time of grinding, wet grinding which made 
organic solvents, such as water or a methanol, live together can also be performed if needed. It 
is desirable to perform a classification, in order to consider as a desired particle size. As the 
classification approach, there is especially no limitation and it can use a screen, a pneumatic 
elutriation machine, etc. if needed. A classification can use dry type and wet. A mean diameter is 
a median size of a primary particle, and it is measured by the particle-size-distribution 
measuring device of a laser diffraction type. Moreover, as for the specific surface area of the 
negative-electrode ingredient of this invention, it is desirable that the measured value in a BET 
specific surface area measuring method is 0.1-20m2/g. 

[0033] If the electric conduction agent used by this invention is an electronic conduction nature 
ingredient which does not cause a chemical change in the constituted cell, it is good anything. As 
an example, natural graphites, such as flaky graphite, a scale-like graphite, and an earthy 
graphite, petroleum coke. Elevated-temperature baking objects, such as coal corks, celluloses, a 
saccharide, and a mesophase pitch, Graphite, such as artificial graphites, such as a vapor growth 
graphite, acetylene black. Furnace black, KETCHIEN black, channel black, lamp black. Carbon 
black, such as thermal black, an asphalt pitch, a coal tar. Conductive metallic oxide, such as 
conductive whiskers, such as metal powders, such as conductive fiber, such as carbon materials, 
such as activated carbon, a meso fuze pitch, and the poly acene, and a metal fiber, copper, 
nickel, aluminum, and silver, a zinc oxide, and potassium titanate, and titanium oxide, etc. can be 
mentioned. In these, graphite and carbon black are desirable. These may be used independently 
and may be used as mixture. As for the addition to the binder layer of an electric conduction 
agent, it is desirable that it is 6 - 50 % of the weight to a negative-electrode ingredient or a 
positive-electrode ingredient, and it is especially desirable that it is 6 - 30 % of the weight. In 
carbon black or graphite, it is desirable that it is especially 6 - 20 % of the weight. 
[0034] this invention — an electrode — a binder is used in order to hold a mbcture. As an 
example of a binder, the polymer which has polysaccharide, thermoplastics, and rubber elasticity 
is mentioned. As a desirable binder, starch, a carboxymethyl cellulose, A cellulose, diacetyl 
cellulose, methyl cellulose, hydroxyethyl cellulose. Hydroxypropylcellulose. alginic-acid Na, 
polyacrylic acid, Polyacrylic acid Na, a polyvinyl phenol, polyvinyl methyl ether, Polyvinyl alcohol, 
a polyvinyl pyrrolidone. polyacrylamide. Water-soluble polymers, such as PORIHIDOROKISHI 
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(meta) acrylate and a styrene maleic-acid copolymer. Polyvinyl chloride, poly tetrapod 
FURURORO ethylene, polyvinylidene fluoride, A tetra-FURORO ethylene-hexa FURORO 
propylene copolymer, a vinylidene fluoride-tetra-FURORO ethylene-hexa FURORO propylene 
copolymer, Polyethylene, polypropylene, an ethylene-propylene-diene terpolymer (EPDM). 
Sulfonation EPDM, polyvinyl-acetal resin, a methylmetaacrylate, The acrylic ester (meta) 
copolymer containing acrylic ester (meta), such as 2-ethylhexyl acrylate, The polyvinyl ester 
copolymer containing vinyl ester, such as an acrylic ester-acrylonitrile copolymer and vinyl 
acetate. (Meta) A styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer. 
Polybutadiene. neoprene rubber, a fluororubber. polyethylene oxide. An emulsion (latex) or 
suspension, such as polyester polyurethane resin, polyether polyurethane resin, polycarbonate 
polyurethane resin, polyester resin, phenol resin, and an epoxy resin, can be mentioned. The latex 
of a polyacrylic ester system, a carboxymethyl cellulose, polytetrafluoroethylene. and 
polyvinylidene fluoride are mentioned especially, these binders are independent ~ or it can mix 
and use. if there are few additions of a binder — an electrode ~ the holding power and cohesive 
force of a mixture are weak. If many [ too ]. the electrode volume will increase and electrode unit 
volume or the capacity per unit weight will decrease. The addition of a binder has 1 - 30 
desirable % of the weight at such a reason, and 2 - 10 % of the weight is especially desirable. 
[0035] In the constituted cell, a bulking agent can be used anything, if it is the fibrous ingredient 
which does not cause a chemical change. Usually, fiber, such as olefin system polymers, such as 
polypropylene and polyethylene, glass, and carbon, is used. Although especially the addition of a 
filler is not limited, 0 - 30 % of the weight is desirable. The object known as an inorganic and 
organic solid electrolyte can be used for an ion electric conduction agent, and it is indicated by 
the term of the electrolytic solution for details. A pressure enhancement agent is a compound 
which raises the below-mentioned internal pressure, and a carbonate is an example of 
representation. 

[0036] The positive electrodes of the charge collector which can be used by this invention are 
aluminum, stainless steel, nickel, titanium, or these alloys, and negative electrodes are copper, 
stainless steel, nickel, titanium, or these alloys. The gestalt of a charge collector is a foil, an 
expanded metal, a punching metal, or a wire gauze. Especially, to a positive electrode, copper foil 
is [ aluminium foil and a negative electrode ] desirable. 

[0037] The separator which can be used by this invention has large ion transmittance. and it has 
a predetermined mechanical strength, and that what is necessary is just an insulating thin film, 
as the quality of the material, an olefin system polymer, a fluorine system polymer, a cellulose' 
system polymer, polyimide, nylon, a glass fiber, and an alumina fiber are used, and a nonwoven 
fabric, textile fabrics, and a microporous film are used as a gestalt. Especially, as the quality of 
the material, the mixture of polypropylene, polyethylene, polypropylene, the mixture of 
polyethylene and polypropylene, and Teflon and the mixture of polyethylene and Teflon are 
desirable, and what is a microporous film as a gestalt is desirable. Especially, the microporous 
film whose aperture is 0.01-1 micrometer and whose thickness is 5-50 micrometers is desirable. 
[0038] Generally the electrolytic solution consists of a supporting electrolyte and a solvent. As 
for the supporting electrolyte in a lithium secondary battery, lithium salt is mainly used. As 
lithium salt which can be used by this invention, for example LiCI04, LiBF4, LiPF6, LiCF3 C02. 
and LiAsF6, LiSbFB. LiBIOCIIO. the fluorosulfonic acid expressed with LiOS02 On F2n+1 (n is six 
or less positive integer), the imide salt (m — ) expressed with UN (S02 On F2n+1) (S02 Cm 
F2m+1) the methide salt (p — ) as which n is expressed in six or less positive integer and LiC 
(S02 Cp F2p+1) (S02Gq F2q+1) (S02 Or F2r+1). respectively q and r, respectively Six or less 
positive integer, a low-grade aliphatic-carboxylic-acid lithium, Li salts, such as LiAICI4, LiCI, LiBr. 
Lil, a chloro borane lithium, and 4 phenyl lithium borate, can be raised, and these kinds or two 
sorts or more can be mixed and used. It is LiBF4 especially. And/or LiPF6 What was dissolved is 
desirable. Although especially the concentration of a supporting electrolyte is not limited, its 0.2- 
3 mols per II. of electrolytic solutions are desirable. 

[0039] As a solvent which can be used by this invention, propylene carbonate, ethylene 
carbonate. Butylene carbonate, dimethyl carbonate, diethyl carbonate. Methylethyl carbonate, 
gamma-butyrolactone, methyl formate, methyl acetate. 1, 2-dimethoxyethane, a tetrahydrofuran 
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2-methyl tetrahydrofuran, Dimethyl sulfoxide, 1 , 3-dioxolane, a formamide, dimethylformamide, 
Dioxolane, dioxane. an acetonitrile, nitromethane, ethyl mono-glyme, TrialkyI phosphate, 
trimethoxy methane, a dioxolane derivative, a sulfolane, Aprotic organic solvents, such as 3- 
methyl-2-oxa2olidinone, propylene carbonate derivative, tetrahydrofuran derivative, ethyl ether, 
1 . and 3-propane ape ton, can be mentioned, and these kinds or two sorts or more are mixed and 
used. In these, the solvent of a carbonate system is desirable and it is desirable especially to mix 
and use annular carbonate and un-annular carbonate. As annular carbonate, ethylene carbonate 
and propylene carbonate are desirable, moreover — as un-annular carbonate — diethyl 
carbonate, dimethyl carbonate, and methylethyl carbonate — ** — it is desirable. As the 
electrolytic solution which can be used by this invention, they are LiCF3 S03, LiC104, and LiBF4 
to the electrolytic solution which mixed suitably ethylene carbonate, propylene carbonate, 1. 2- 
dimethoxyethane. dimethyl carbonate, or diethyl carbonate. And/or, LiPF6 The included 
electrolytic solution is desirable. To one [ at least ] mixed solvent of propylene carbonate, at . 
least one side of ethylene carbonate and dimethyl carbonate, or diethyl carbonate, they are 
LiCF3 S03. LiCI04. or LiBF4 especially. At least a kind of salt and LiPF6 which were chosen 
from inside The included electrolytic solution is desirable. Especially the amount that adds these 
electrolytic solutions in a cell is not limited, but can be used according to the amount of a 
positive-electrode ingredient or a negative-electrode ingredient, or the size of a cell. 
[0040] Moreover, the following solid electrolytes can also be used together besides the 
electrolytic solution. It is divided into an inorganic solid electrolyte and an organic solid 
electrolyte as a solid electrolyte. The nitride of Li, the halogenide, the oxygen acid salt, etc, are 
well known by the inorganic solid electrolyte. Especially. Li3 N. Lil. Li5 NI2, Li3 N-Lil-LiOH. Li4 
Si04, Li4 Si04-LiI-LiOH, x Li3 P04-(1-x) Lj4 Si04. Li2 SiS3. a phosphorus sulfide compound, 
etc. are effective. The macromolecule matrix material which made the polymer which contains 
the polymer, the polypropylene oxide derivative, or this derivative containing a polyethylene oxide 
derivative or this derivative in an organic solid electrolyte, the polymer containing an ionic 
dissociation radical, the polymer containing an ionic dissociation radical, the mixture of the 
above-mentioned aprotic electrolytic solution and a phosphoric ester polymer, and the aprotic 
polar solvent contain is effective. Furthermore, there is also the approach of adding a 
polyacrylonitrile to the electrolytic solution. Moreover, how to use inorganic and an organic solid 
electrolyte together is also learned. 

[0041] Moreover, other compounds may be added to an electrolyte in order to improve discharge 
and a charge-and-discharge property. For example, a pyridine, a triethyl FOSU fight, 
triethanolamine. Cyclic ether, ethylenediamine. n-glyme. hexalin acid TORIAMIDO. A 
nitrobenzene derivative, sulfur, a quinonimine dye, N-permutation oxazolidinone, and N and N'- 
permutation imidalidinone. Ethylene glycol dialkyi ether, quarternary ammonium salt, a 
polyethylene glycol. A pyrrole, 2-methoxyethanol, AICI3. the monomer of a conductive polymer 
electrode active material. The triethylenephosphoramide, trialkylphosphine, a morpholine, The 
crown ether like an aryl compound with a carbonyl group and 1 2-crown -4, 
hexamethylphosphoric triamide and 4-alkyl morpholine, the bicyclic third class amine, oil, the 
fourth class phosphonium salt, the third class sulfonium salt. etc. can be mentioned. 
[0042] Moreover, in order to make the electrolytic solution into incombustibility, a halogen- 
containing solvent, for example, a carbon tetrachloride, and a 3 fluoridation ethylene chloride can 
be included in the electrolytic solution. Moreover, in order to give fitness to elevated- 
temperature preservation, carbon dioxide gas can be included in the electrolytic solution. 
[0043] Although the electrolytic solution may pour in the whole quantity at once, it is desirable 
to pour in in 2 steps or more. When pouring in in 2 steps or more, the presentation (after pouring 
in the solution which dissolved lithium salt in the non-aqueous solvent or the non-aqueous 
solvent, the solution which dissolved lithium salt in a non-aqueous solvent or a non-aqueous 
solvent with viscosity higher than said solvent is poured in) which is different also by the same 
presentation is sufficient as each liquid. Moreover, a cell can may be decompressed for 
compaction of the impregnation time amount of the electrolytic solution etc.. or you may perform 
applying a centrifugal force and a supersonic wave to a cell can. 

[0044] The cell cans and cell lids which can be used by this invention are the iron steel plate 
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which performed nickel plating as the quality of the material, a stainless steel plate (SUS304 
SUS304 L. SUS304 N. SUS316. SUS316 L. SUS430. SUS444 grade), the stainless steel plate 
(same as the above) which performed nickel plating, aluminum or its alloy, nickel, titanium and 
copper, and are perfect circle form tubed, ellipse form tubed, square tubed, and rectangle' tubed 
as a configuration. Especially when a sheathing can serves as a negative-electrode terminal a 
stainless steel plate and the iron steel plate which performed nickel plating are desirable and 
when a sheathing can serves as a positive-electrode terminal, a stainless steel plate, aluminum 
or Its alloy is desirable. Any. such as a carbon button, coin, a sheet, a cylinder, and an angle, are 
sufficient as the configuration of a cell can. 

[0045] In order to prevent the internal pressure rise and run away reaction by the anomalous 
reaction within a cell, it is desirable to incorporate a valve element and a current cutoff 
component It is more desirable when it includes in the obturation section combining the current 
isolating switch which operates con-esponding to the variation rate of the valve element which a 
valve IS destroyed by the obturation section by internal pressure rise, and opens internal 
pressure especially, and a valve element. What is indicated by the JP.2-112151 A public 
presentation official report, the 2-288063 public presentation official report, the 6-215760 public 
presentation official report, the 9-92334 public presentation official report, etc. can be used for 
these pressure induction valve elements and current isolating switches. In addition, it may be 
equipped with the various insurance components (for example, a fuse, bimetal, a PTC 
component, etc.) known from the former. 

[0046] Metals (for example, iron, nickel, titanium, chromium, molybdenum, copper, aluminum etc ) 
with electrical conductivity and those alloys can be used for the lead plate used by this 
invention. A well-known approach (electric welding of an example, a direct current or an 
alternating current laser welding, ultrasonic welding) can be used for the welding process of a 
cell hd. a cell can. an electrode sheet and a lead plate. The compound and mixture which are 
rnn^-I^ ^^"^ former, such as asphalt, can be used for the sealing compound for obturation 
L0047J As the quality of the material, they are an olefin system polymer, a fluorine system 
polymer, a cellulose system polymer, polyimide, and a polyamide. from organic solvent-proof 
nature and low-water-flow part permeability, the gasket which can be used by this invention has 
a desirable olefin system polymer, and especially its polymer of a propylene subject is desirable 
Furthermore, it is desirable that it is the block copolymerization polymer of a propylene and 
ethylene. 

[0048] As for the cell assembled as mentioned above, it is desirable to perform aging processing 
There are pretreatment activation, after treatment etc. in aging processing, and the cell which 
was excellent in a high charge-and-discharge capacity and cycle nature by this can be 
manufactured. Pretreatment is processing for equalizing distribution of the lithium in an 
electrode, for example, combination of the arbitration of the temperature control for making 
dissolution control of a lithium and distribution of a lithium into homogeneity, rocking and/or 
rotation processing, and charge and discharge is performed. Activation is processing for making a 
lithium insert to the negative electrode of a cell proper, and it is desirable to insert 50 - 120% of 
the amount of lithium insertion at the time of real use charge of a cell. After treatment is 
processing for fully carrying out activation, has this [ the preservation processing for making a 
cell reaction into homogeneity, and / for a judgment / charge-and-discharge processing ] and 
can be combined with arbitration. 

[0049] The cell of this invention is covered with a sheathing material if needed. As a sheathing 
material, there are heat-shrinkable tubing, adhesive tape, a metal film, paper, cloth, a coating a 
plastics case. etc. Moreover, the part of sheathing discolored with heat in part at least is 
prepared, and you may make it the heat history in use known. 

[0050] The cell of this invention constructs two or more to a serial and/or juxtaposition if 
needed, and is contained by the cell pack. A safety circuit (circuit with the function which 
intercepts a current if it acts as the monitor of the electrical potential difference of each cell 
and/or the whole group cell, temperature, the current etc. and is required) besides insurance 
components, such as a forward temperature coefficient resistor, a thermal fuse, a fuse and/or a 
current cutoff component may be prepared in a cell pack. Moreover, the positive electrode of 
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each cell and a negative-electrode terminal, the whole group cell and the temperature detection 
terminal of each cell, the current detection terminal of the whole group cell, etc. can also be 
prepared in a cell pack as an external terminal in addition to the positive electrode of the whole 
group cell, and a negative-electrode terminal. Moreover, electrical-potential-difference 
conversion circuits (DC-DC converter etc.) may be built in a cell pack. Moreover, you may fix by 
welding a lead plate, and connection of each cell may be fixed so that it can detach and attach 
easily with a socket etc. Furthermore, display functions, such as cell remaining capacity, 
existence of charge, and a use count, may be prepared in a cell pack. 

[0051] The cell of this invention is used for various devices. It is desirable to be especially used 
for a video movie, a pocket mold videocassette recorder with a built-in monitor, a movie camera 
with a built-in monitor, a compact camera, a single-lens reflex camera, a disposable camera, a 
notebook sized personal computer, a note type word processor, an electronic notebook, a 
cellular phone, a cordless telephone, a mustached camber, a power tool, an electric mixer, an 
automobile, etc. 
[0052] 

[Example] Although an example is raised to below and this invention is explained in more detail, 
unless the main point of invention is exceeded, this invention is not limited to an example, 
an example-1 [positive electrode — a mixture — creation] positive-electrode ingredient [ of a 
paste ]; — LiCo02 (what put into the alumina crucible what was mixed with a lithium carbonate 
and 4 oxidization 3 cobalt by the mole ratio of 3:2, calcinated at 900 degrees C for 8 hours, and 
was further cracked at them at the rate of 2 degrees C/m at the temperature of temperature up 
Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. after carrying out the temperature up 
to 750 degrees C and carrying out temporary quenching to them at 2 degrees C/m for 4 hours, 
among air and.) The electric conductivity of the dispersion liquid when distributing centriole child 
size 5micrometer and 50g of washing articles in 100ml water 0.6 mS/m. A specific surface area 
according [ pH ] to 10.1 and a nitrogen adsorption process 0.42m2/g 200g and acetylene black 
lOg It mixes and continues with a homogenizer. As a binder the water distribution object (50 % of 
the weight of solid content concentration) of 2-ethylhexyl acrylate, an acrylic acid, and the 
copolymer of acrylonitrile 8g, the carboxymethyl-cellulose water solution of 2 % of the weight of 
concentration — 60g — adding — kneading mixing — carrying out — further — water — 50g — 
adding — a homogenizer — stirring mixing — carrying out — a positive electrode — a mixture - 
- the paste was created. 

[0053] [negative electrode — a mixture — creation] of a paste — negative-electrode ingredient; 
~ SnGeO.1 B0.5 P0.58Mg 0.1 KO. 103.35 (6.7g of tin protoxides) 10.3g of pyrophosphoric-acid tin, 
1.7g of boron oxide, 0.7g of potassium carbonate, 0.4g [ of magnesium oxides ] and diacidHzed 
germanium I.Og is blended dryly. Put into the crucible made from an alumina and a temperature 
up is carried out to 1 100 degrees C by part for bottom 1 5-degree-C/of an argon ambient 
atmosphere. After calcinating at 1 100 degrees C for 12 hours, what lowered even to the room 
temperature by part for 1 0-degree-C/. and was taken out from the firing furnace is collected, 
the thing and mean particle diameter of 4.5 micrometers which were ground with the jet mill It is 
the object which has the broadcloth peak which has top-most vertices near 28 degree with 
2theta value in the X-ray diffraction method using CuK alpha rays, and the crystalline diffraction 
line was not looked at by 40 degrees or more 70 degrees or less with 2theta value. It mixes with 
30g and a homogenizer. 200g and an electric conduction agent (artificial graphite) — the thing 
and water which furthermore added 50g of carboxymethyl-cellulose water solutions of 2 % of the 
weight of concentration, and lOg of polyvinylidene fluorides as binders, and wer.e mixed — 30g — 
adding — further — kneading mixing — carrying out — a negative electrode — a mixture — the 
paste was created. 

[0054] [creation of a positive electrode and a negative-electrode electrode sheet] — the 
positive electrode created above — a mixture — after having applied the paste to both sides of 
an aluminium foil charge collector with a thickness of 30 micrometers by the blade coating 
machine so that the thickness of the sheet after coverage 250 g/m2 per one side and 
compression might be set to 1 70 micrometers, and drying it. compression molding was carried 
out with the roller press machine, it judged in predetermined magnitude, and the band-like 
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positive-electrode sheet was created. Furthermore, dehydration desiccation was enough carried 
out at the far-infrared heater all over the dry box (dew-point; dry air -50 degrees C or less), and 
the positive-electrode sheet was created, the same ~ a negative electrode — a mixture — the 
paste was applied to the 20-micrometer copper foil charge collector, and the negative-electrode 
sheet whose thickness of the sheet after coverage 100 g/m2 per one side and compression is 
90 micrometers was created by the same approach as the above-mentioned positive-electrode 
sheet creation. 

[Electrolytic-solution preparation] In the argon ambient atmosphere, 65.3g diethyl carbonate was 
put into the polypropylene container of 200 cc thin opening, and 22.2g ethylene carbonate was 
dissolved small quantity every, taking care that solution temperature does not exceed 30 
degrees C to this. Next. 0.4g LiBF4 and 12.1g LiPF6 It dissolved in the above-mentioned 
polypropylene container small quantity every in order, respectively, taking care that solution 
temperature does not exceed 30 degrees C. The obtained electrolytic solution (E-1) was a 
transparent and colorless liquid by specific gravity 1.135. The amount of [ 18 ppm (product made 
from the Kyoto electron it measures with trade name MKC-210 mold Carl Phi Shah water 
measurement equipment) and ] free acid of moisture was 24 ppm (the bromthymol blue is used 
as an indicator, a neutralization titration is carried out using a decinormal NaOH water solution 
and it measures). Furthermore, the compound given in this electrolytic solution E-1 in Table 1 
was dissolved, respectively so that it might become predetermined concentration, and E-13 was 
prepared from the electrolytic solution E-2. In addition, comparison compound A is a biphenyl 
given in JP.9-106835.A. 

[0055] Table 1 Presentation electrolytic-solution number of the electrolytic solution Additive 
The additive concentration E-1 (mol/l.) Nothing OE-2 An instantiation compound (1) 0.01 E-3 ** 
0.05E-4 ** 0.1E-5 An instantiation compound (2) 0.01 E-6 ** 0.05E-7 ** 0.1 E-8 An instantiation 
compound (3) 0.05E-9 Instantiation compound (4) 0.05E-10 Instantiation compound (12) 0 05E- 
1 1 comparison (compound A) 0.01 E-1 2 said — 0.05E-13 ♦* 0.1 [0056] 
[Formula 4] 

tmit^ (A) 

[0057] [Creation of a cylinder cell] How to make a cell according to drawing 1_ is explained The 
laminating of the separator was carried out to the positive-electrode sheet created above the 
separator made from a microporous polyethylene film, and the negative-electrode sheet pan at 
order, and this was wound around the curled form. It contained with the iron closed-end 
cylindrical cell can (1) which performed nickel plating which serves this wound electrode group 
(2) as a negative-electrode terminal, and the up electric insulating plate (3) was inserted further 
what carried out the laminating of a positive-electrode tenminal (6), an insulating ring a PTC 
component (63). a current cutoff object (62). and the pressure induction valve element (61) after 
pouring in the electrolytic solution E-1 into this cell can — a gasket (5) ~ minding ~ the 
cylindrical cell D-1 was created in total. The cell D-2 to D-13 which poured in E-13 from the 
electrolytic solution E-2 of Table 1 instead of E-1 similarly was created. It created ten cells at a 
time, respectively. 

[0058] The cylindrical cell was created by the same approach as an example 1 except using 
graphite powder as an example-2 negative-electrode ingredient, the electrolytic solution ~ E-1. 
3 and 6. and 8- the cell created using 10 and 12 was set to D-1 4 to D-20 
[0059] [Evaluation of a cell property] About the cell created by the above-mentioned approach 
charge and discharge were repeated 1 0 times on condition that current density 4 8 mA/cm2 
charge termination electrical-potential-difference 4.1V. and discharge-final-voltage 2 7V and the 
discharge capacity in 10 cycle eye was calculated. This was investigated about ten cells of the 
same formula, and the average was made into the capacity of the cell. Thus, the capacity of 
each cell was calculated, this value was broken by capacity of the cell of the cell number 1 and 
the relative capacitor was calculated. Moreover, the discharge capacity of the 300 cycle eye of 
each cell was calculated, the ratio to the discharge capacity of 10 cycle eye was calculated, and 
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it expressed as a cycle capacity. Each value was shown in Table 2. 
[0060] 

Table 2 Cell engine performance Cell number Electrolytic-solution number Relative capacitor 
Cycle capacity Note D-1 E-1 1 0.87 Example of a comparison D-2 E-2 1 0.90 This invention D-3 
E-3 1 0.95 ** D-4 E-4 1.01 0.93 ** D-5 E-5 1.01 0.92 ** D-6 E-6 1 0.95 said D-7 E-71.010.92 
** D-8 E-8 1.02 0.90 ** D-9 E-9 1.01 0.90 ** D-10 E-10 1 0.91 ** D-1 1 E-11 0.98 0.86 
Example of a comparison D-1 2 E-1 20.93 0.84 ** D-1 3 E-1 3 0.890.83 ** D-1 4 E-1 0.82 0.90 said 
~ D-1 5 E-3 0.82 0.94 this invention D-1 6 E-6 0.83 0.95 ** D-1 7 E-8 0.83 0.92 ** D-1 8 E-9 
0.82 0.91 ** D-1 9 E-10 0.83 0.92 ** D-20 E-1 2 0.79 0.88 Example of a comparison [0061] The 
above-mentioned result shows raising cycle nature, without seeing the fall of capacity, when the 
compound expressed with the general formula (1) of this invention is added. Moreover, the 
direction when using a multiple oxide more nearly amorphous than the time of using a 
carbonaceous ingredient for a negative electrode is known by that a cycle stabilization effect is 
large. On the other hand. JP,9-106835,A also found that there was a fault of carrying out a 
capacity fall according to an addition in the biphenyl of a publication. 

[0062] the electrolytic solution E-1 created in the example -3 example 1, 3 and 6. and 8- using 
10 and 12, in the glove compartment which carried out the argon permutation of these 
electrolytic solutions, the electrical potential difference of 4.3V-4.7V was inripressed by having 
made platinum into the anode plate, having made the metal lithium as cathode, and the 
electrolysis reaction was performed. Compared with E-1. generating of air bubbles was large, 
and. moreover, reduction of an instantiation compound was accepted in the electrolytic solution 
E-3, and 6. 8-10. On the other hand, although the compound A itself was decreasing in E-12, 
generating of gas was comparable as E-1 . Moreover, when the cell of an example 1 was changed 
into the overcharge condition, as for the cell of this invention, it was also checked that current 
cutoff is ensured. 
[0063] 

[Effect of the Invention] The nonaqueous electrolyte rechargeable battery which can raise cycle 
stability and safety with the compound of this invention, without spoiling capacity was obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any ^• 
damages caused by the use of this translation. 

f 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] Drawing 1 shows the sectional view of the cylinder mold cell used for the example 
LDescription of Notations] 

1 Cell Can Which Serves as Negative Electrode 

2 Rolled Electrode Group 

3 Up Electric Insulating Plate 

4 Positive-Electrode Lead 

5 Gasket 

6 Cell Lid Which Serves as Positive-Electrode Terminal 

61 Pressure Induction Valve Element 

62 Current Cutoff Component (Switch) 

63 PTC Component 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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ao.i Fo.i 03.65 ^ Sni.i AI0.4B0.4 Po.4 B 

ao.OsOa .34v 

[0 02 7] Sni.:i AI0.4 PC s o.os 04.23v Sn 
1.1 AI0.4 PK0.0sO4.23* Sni.2 Alo.s Bo. J 
P0.4 Oso.2 O3.S * Sni.2 AI0.4 Bo. 2 P0.6 
Bao.08O3.6B. Sni.2 Alo.4 Bo. 2 P0.6 Ba 
0.08 F0.08O3 .64v Sni.i AI0.1 Bo. 2 P0.6 Ms 

0.a4Bao.0403.68v Sni.2 Alo.4 Bo. 3 Po.s B 

50 ao.08O3.s8. Sni.3 AI0.3 Bo. 3 Po.4 Nao.2 



13 

03.5 . Sn..3 A 1 0.. Bo., Po., Ca 
0.2 . Sn,., AI0.4 Bo., Po., Bao.2 O 

3.6 . Sill., Alo.-. PK0.2 O4.6 . Srii., AI 
0.2 Bao.i PKo.i 0,.,s, Srii., AI0.2 Ba 
0.2 PKo.2 0,.e . Srii., Alo., Bao., PK 
o.iBao.i F0.2 O4., . Sn,., Alo. 4 PKo.. 
0,.6s. Sni.3 Alo.z PKo.z O,., , Sn^.s A 
I0.4 PKo.i 0,.,5. Sn^.s Alo. 4 PCso.osO 

4.63^ Sni.5 Alo. 4 PC So.dsMg-o.i Fo., O 
4.63V 

[0 02 8] SnS io.s Alo.t Bo.z Po.i Ca 
0.4 O3.1 . SnSio.4 Alo. 2 Bo. 4 . Sn 

Sio.s Alo. 2 Bo.i Po.a M^o.i 0,.» . SnS 



i 0. 


6 A 1 0 , 2 


Bo . 2 Oj . B , 


SnS 


i B. s A I O.J B 


0 . 4 


P0.2 O3. 


s 5 . S n S i 0 


.Alo 


.3 B 0 . 4 P 0 . 3 




3 0 V SnS 


1 0 . s A 1 0 . 1 


Bo . 1 


Pa. 3 Os.is- S 


n S 


i 0.6 A I 


0.1 B 0 . 1 P 0 


1 Ba 


0.2 O2.9SV Sn 


S i 


0.6 Alo. 


1 Bo.i Po.i 


C ao . 


2 O2 . 95 ^ SnS 


io. 


6 A 1 0 . 4 


Bo. 2 M^o.l 


O3.2 


. S n S i 0.6 A 



U.i Bo. 3 Po.i O3.05. SnSio.6 Alo. 2 Mg 
0.2 O2.7 . SnSio.6 Alo. 2 Cao.2 . , , S 
nSio.6 Alo. 2 P0.2 O3 . SnSio.6 Bo. 2 P 
0.2 O3 . SnSio.B Alo. 2 0,.9 . SnSio.5 
Alo. 3 Bo. 2 P0.2 O3.B5. SnSio.B Bo. 2 O 
2.9 . SnSio.8 Bao.2 O^.^ . SnSio.s Mg 
0.2 O2.B . SnSio.s Cao.2 O2.8 . SnSi 
0.8 P0.2O3.1 ^ 

[002 9] Sn„., Mn„., B.., P,., Ca,., R 



bo.l O2 .95 


. Sno. 


9 F eo.3 


Bo. 4 P0.4 Cao.i 


Rbo.i 0|. 


95 . S n 


... Pbo 


2 Cao.i Pp. 9 0 


3 . 3 5 ^ S n 0 . 


3 Geo. 


7 B ao.i 


Po . 9 O3 . 3 s . S n 


0.9 Mn 0 . 1 


Mgo.i 


Pc. O3 


35. Sno.2Mno.8 


Mgo.l Po. 


9 O3 . 3 s 


. S no . 7 


Pbo. 3 C ao.x P 


0 . 9 O3 .35* 


S no.2 


Geo.B Bao.i P0.9 O3.3SV 


[003 0] 


S n S i 


0.9 B 0 . 2 


O^.g . SnS io.7 



Bo. 3 Oz.ss. SnSio.7 Bo. 3 AU.i O3.0 . S 
nSio.s Bo. 3 Alo.i Mgo.i O^., , Sno.s S 
i 0 . 6 Bo . 2 Alo.i Lio.i O2.5 ^ Sno. 8 Si 
0-6 Bo. J Alo.i Cso.i Oj.ss, Sno. 8 Sio.7 

Bo.i Po.i Alo.i Oi.7s. Sno. a Sio.5 Bo. 3 

P0.2 AU.i Oj.s . Sno. 5 Sio.7 Bo.i Po.i 
Alo.i L'io.os02.78, Sno.9 Sio.s Bo. 3 P 
0.1 Alo.i Lio.i ^ Sno.9 Sio.s Bo. 3 

P0.2 Alo.i Cso.i O2.95. Sno. 8 Sio.7 P 
0.3 Oz.ss, Sno. II Sio.7 P0.3 Alo.i O3.1 . 
SnSio.s Bo.i Zro.i O2.6S. Sno., Sio.. 
P0.2 Zfo.i O2.7 . Sno. 8 Sio.6 Bo. 2 Po .1 
Z r 0.1 0^.75 

[003 1 ] ±iEmfS.^tixmhtifcit^m(Dit^^ 
^t. mm-yfmtbxm^^y'yX'^ < i cp) ^yt^ 



C8) ^mW- 1 1 -3 2949 3 
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[003 2] :^mmcmi.^hn^iEmimm^<k^nm 
<D'fi^m<D^^^wmitt^t^m<D 3 0 roi^nrx^ ^ . 

>&^flic^6n^o mwn^c{t7K ^^\.>{tM^ j-)vm(D 
[0 03 3] :^wMxim^ti^mmmi^:si. mfsc^tifc 

^ fc {tiEmum L 6 - 5 0 mm% x^^cti!)mt 

[0 034] :^mMxu^%^m^^mt^fc}^i^mm 
m^m^^^^ mmMcomti^x^t. muimmi 

50 Ll^MSSfJcLUr^i. -C^^^. 



(9) 

15 

aax^u>, ^y :7 ':r^tb^y 7^>. r-h^T^nnx 

t-u>J^S^i*. :^<y-x5^u>, ;j<y r7"n fu^, 
u>-:7-pt*u>-s^x>^-^'y-y^- (EPDM) . 
:^;^^^>^LEP DM. ^y tr^Ji^r-fe^^-Ji'^flg. 

;by^T^yu-h. 2 -x^;l/-^^^i^;l/T^ y h 

^ (y^) r^y^i/^xxf-iu^^W-r-^ (-^^) r 

^y;l'Mxxf';Uifcm-^». (y^) T^y/l/^xXT- 
;U-r^ y n:^ h y^t^^tfi^. b:::.;L'r-fe7"-" h^CD 

;^^U>-:7'5fi^x>itM-^ft. T^7ypr,hy;U 20 
-:/i^i;x>itg^^$, ^Hy-/^>^x>, ^:ty'u>zf 
A. :7':;*r3A. y x^ u>:f 7HyxXT';b 

^}<you^>1Sfi^. ^l<yx-7^;u;j<y t^wa^^lSfll. 
y - ^> - F y u ^ >=g«i . jt;* y X f-^^u^Jll . 

x?J<^>'^fl|^cDx^;UiP3> (^7=- 

>. ;^*y :7 ^:;{fct'x yT'>;05^Cf 6n-5o cn6<D$g* 

[003 5] ^SSiJtJ. 1t^S5n/c^rfek:46l>r . {L^ 
fc c ^ I ^«S3tt«W*4r ^) n Hr fflc ^ ^ c <h 
:^^~ctS„ ii^. :i<yypfu>. ^yx^U>^C<b'CD 

[0036] :^mnx'^x^^mmmt]Emktr)i^^ 

xr>A. ;^7^>u;:^il. x-y>:r;u, S/c{3:cn 



1 1 -3 29 493 
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[0 03 7] *^H^r^^T'^6■fe>'^'^-^^^. 

^^S^'y -7-. -feji/u-x^5i<y ^h'y-Y^ 

4<y :7*afu>i:j<yx^L.>C)iM-&». ^^:y:7*o 

(O^^Sfi L/l^'o ^CC. ?LS?S»^0. 0 1-1 um. m^i)^ 
5 - 5 0 M mCDSS?Lft::? fi^J^tmt. bC^ 

[0 03 8] mj^ig{s-Mcc3S:f^ja<h^7&^^tf 

X\iX. m^\tt. L i C 1 O, . L i BP,. L i P 
Fe . LiCF3 CO, , LiAsFe . LiSb 
F, . L i BioC 1 1,,, L 1 OSO, Cn Fj„,,-C^3 

iN (SO, Cn F,,,,) (SO, Cm F,„.t) X^^ 

n^-Ys Kta (m. n^^n^netiToiEcD^^g) . 

L i C (SO, Cp F,,.x) (SO,CqF,,..) (S 
O^ Cr F^,,,) T?«$n6>^ KS (p. q. r (J-e 

^A. LiAlCI,.LiCKLiBr.LiI. 
i7un^K^>y ^*^A. 0^^r.;u^i^t>g?y ^t^Ai^i' 

F, Si>V*6C^iL i PF. ^mmiyfc^COfimt.iy 

{0 0 3 2]i^mMxmmX'^^^tLXU. :7*nt' 

-h. ^^;l/X5F-;U;tr-;J<>.- r-^^ci^^h 
i^^y^;k 1, 2 -t;^^ b=^^>'x^ 

^;l/X;U7^^e>h\ 1. 3-s^:^^+V^>. 
;UAr^ h\ i/y^;t/jfol.AT^ h\ t^:t+v^>. V 
:^-=^t^>. T-fehxhy^u, xhay^?>. x^;i"t>/ 
^^5-^A. y>^h yxx7^;i'. hyyh^i^^^>. 

-7 1 Ku:7 ^>S|2S^, x^;Ux— 7^;U, 1. 3-y'vi 
h >^c ^(D#:/n h >ttW«^^^cf C i 



CIO) 

17 

lit. x^U>:^ — >Jf^x-^ ■7*^b'U>:^-^f<>- 

l^3:-:^x^;U;^-:^'4^- h*3ta:g^L/cMg??KCCL i 
CFa SO, , L i C 1 O4 . Li BF4 :i6^ay^fc 
{S:LiPF, ^^tf^g$^:?&W^Oi^„ #^C7-pt:*tx> 10 

^^-h<D^prj:<, th-yjo:>U^mmic. Licp, so 

3 . L i C 1 O, , ^> 0 < ^iL i B F 4 (D^t^hMlttl 

fc'pt^ < t ^>-=s<DSi L i p F , ^-^tsmmmibm^ 
[0040] ^/c. mftf^c^)fik{c;>:<oiii^j:@i*m^Mfc 

<^htlXL^^^ tjiijf^X'b. L i 3 N. L i I . L i , 
N I , . L i3 N-L i I - L i OH. L i\ Si 
O. . Li, SiO, -Li I-LiOH. xLi, P 
0,-ci-o L i 4 S i O4 . L i , S i S3 . mtV 

>it^tj:^^^^^x^^. mmmwmmwxf^t. ^ku 

^/c. mmtmmmt^mnm^mmr^y^mh^^nx 

[0 04 n t/c, am-^^^^^^^-r-saw 
m<Dit^^:^mmm(^cmmLxhmi.K m^u. t- 

h »;x^;i/>^:tX:7T h»Jx^y-;i/r 

>^i;rj-;K b'n-;l/, 2 h^f^i^xa^^-^U, A 
1 C I3 . ^^tt^'y v--^S^MCD^yv-^. h ij 

;uj^y>. :^;i/7}^x;i.s^j^-or y-Mt-^^. 12- 
^u^-^x^ y ^ h y T 5 K <h 4 - y 50 



JRfPfW 1 1 -3 2 9 49 3 
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[0 04 2] ^tc. mnm^^m^^-r^fc^i^c^^^u 

[0 04 3] mmmict. ^m^imxm.Lxi^j:\.> 
^\ 2ma±t^c»irfxiiAr^ctmftbi.K zm&i 
10 ±(^^i'fxmxt^m^. 'eti^tKDmiimcmfS.x 

[0 044] ^mnx^x^^mm^^^u^m:<m.u 

^mthX:^v^}\^M-j^^mLfcWim^. X7^>U;^ 
J^S(SUS304. SUS3 04L. SUS304 
20 N. SUS316. SUS316L. SUS430. S 
US444^) . ^v'r)VMv^^m{^fc:^'r''^\^xm 

^^>. mxih^^ mtthx. Mmmm. n\mm 

30 [0045] mmiHX<DM'^^m(fCj:^\^EE±H^mM 

m^tix\^K^mmr^^wa. m^<D^mcM^^Lx 
im^^mm&m:^ ^ y ^^^m^^tD^txmn^tfcm^ 

X >r ^ti, *iifW2 - 1 1 2 1 5 1 -^^ig^ffi. f^i 2 

-2 8 8 0 63-^^gf1S#R. |Hl6-2 1 5 7 60-^^g§ 
l^9 -9 23 34-^-j>l3^fg^tCfBiS$nrt^6 

PTC^T^) ^m^r>iixi>^\.K 

[0046] y - h'Udat. mn&m 

A. -ty m. TJi/^x^A^) ^^necD^^ 

y-Kffi(z>?gs^t3:. ^o:^^ (fill. m&:^iit^m<D 
^mm. i^-^-mm. m^mmm) ^mi^^^ctf)^ 

^htix<.>^it^m^u^m=^mi^^ct^^iti^^^ 

)0 [004 7] ^^B^ri^rt-Si/::^ h&i. 



Cii) 
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[0 04 8 ] ^^±(DJ:'?CCOXm^ALXhtifcmmt. 
^AifAm<D5 0— 1 2 0%^}fAT€>CD;^*ff^l/C^ 

[0 049] ^^m<omiL^t^^^^i^i:c^cx9\'mnxmw 

^^^m^-f. ^m^(Dmmm^^i:>^^^<^^ifCLxhm 
[0 05 0 ] ^^BM<Dmm{ti^^m(^ft^cxmm^^m.m 

')-^m^^mt^ctxm&i^xhm^^{^. 40 
mxnw>(fcmux^^^'y(im'&\yXi^^KK ^6cc 

^(Dm.n'Mm^m^xi.m.iK 

[0 0 5 1 ] *^ajcom?fet3:fll^i^^^||^ffiffi$n€>o 
>. ^-hM»7-:7'u. m^^ifg. ^^^fS. a--FU 



i^^^ 1 1 -3 2 949 3 
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[0 05 2] 

1 

CiEffi^^J-^--:^ V<D\%m iESW4 : L i C o O 
. (jKlgy ^'^A<^:HK^bHrJy^V^^ <h3 : 2<D^}Vtt 

2''cxi bo'c^^^mi^A^mmmi^fdk. ^h^n^ 
2 'ccDiis-e9 0 0 "Cfc^i^u-etDajg-c 8 Bijpa^^^o 

10 0ml ^7KJC^tJcL//cBtO^tSc«(Z>m^mS0. 6 
mS/m. pHt3:l0. 1 . ^^^IfiS^c^^lt^ffiS 
(JO. 4 2irt'/g) ^2 0 0 g iT-fe^U>:/^ > 1 

u p h y )i<o^m^W(D7mm^ ( sffj 50* 

S%) ^8g. ?g^2SM%(D:^;L'/J<^i>^5^;i/-fe;i/n 

[0 05 3] C^^^^J-^-x hcDf^iSD :ii®M5f4 ; s 
^6. 7g, fn'j>^io. sg.HKit-asm 

0. As. rm\t'f)\^'^^^2^l, 0 s^^-^U^L. 
T}V 5 :^M^•^^^tCAn. T;l/r7 >#HmT 1 5 "C/^ 
ri 1 0 0 'C^-C^fiL/. 1 1 0 O'C-C 1 2B#P^;|gfi£L 

/cf^, 1 0 ''z/^x^m^t.xmm^mm^^w.'o a 

S4, 5 Mm. CuKa^^mi.^/cX^InU?rffi^c4dt^r 

-m-t^mx^^. 2<9fflr40*' WJiTO" «TtC&J^ 
^ttcD[iI»fi^tJm6n/j::0:>^/Co ) ^2 0 0 g. WmM 

M«pm <!: U T ?gg 2 MM% CD :^ ;l' ^ =^ v' ^ ^ ;H2 a - 
X*^5 0g. ^KU:7'y{te^»;f^>l 0g<!:^^jnx. 

M^b/cfc(D<b7K^3 0 ff»ax.^e>ccii0^i^t. fi® 

[0 054] CiE^^JJcO'fiSm®^'- hCDf^lS] ±fE 
CD^ffiS2 5 0 g/rrr^ . lE^f^CDv'- hCD/f^Tlil 1 7 0 

h^2 0 MmOaiSftlift^tC^^nL. ±fBiEe^- hi^ 
WkLW^(r>-n'^X. >4-®^/cOcD^^^Ml OOg/m*. 



C12) 
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immmmm:^ r)i^ay^mMx\ 2 o o c comno 

0. 4gtDLiBF. . 12. IgOLiPFs^ 

nf^titcmmm. ( e - 1 > mtm 1 . 135 vm^mm 10 



22 



<gMo> 

itmt^ (A) 



^) . Miit^^5i2 4 p pm (>^nA5^^-;uy;U-^:& 
^AU. mm^^9 - 1 06 8 3 5mc^m<D\fy 

[005 5]^! m\ 



20 



miMM^^ (mol/ 



E- 1 
E-2 
E-3 
E-4 
E-5 
E- 6 
E-7 
E-8 
E-9 
E- 1 0 
E- 1 1 
E- 1 2 
E- 1 3 
[005 6] 



net 

mmt^m ( 1 ) 
m 
m 

m^^it^m ( 2 ) 

m^^it^m ( 3 ) 
mm<t^^ ( 4 ) 
m^it^m (12) 

tb^^ (A) 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



0 

0 1 
0 5 
1 

0 1 
0 5 
1 

0 5 
0 5 
0 5 
0 1 
0 5 
1 
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[0 05 7] ii^v>^-mm(Di'^f^:i mii<cmi^m^ 

Lfc. c<DmmLfcmm^ (2) ^n^^^mi^^^ 
mw^. i^mm^ (3) ^mrnxx^ic^ ccD^mm 

F^CcmiB^gE- l^aAU/d^. lE^^ (6) . jgst 
PTC^-? (63) . ^i^»T* (6 2) . 1± 
tim^m^ (6 1) ^S/gL/c^>©>lr;?7:^>r^:. h (5) 

brE- lCD-R:^0tC^lcom^fKE-2^:^6E-l 3 

n^ni of@-rof^^L//t. 

[0 05 8] llife^-2 

ft@^^*^^<i:L.rlls&l&^4^c^-sJyi^^^ll^fe0f||l twm 

6. 8-10. 1 2^ffl0^f^)SL/cli?fi^D- 1 4^-0 
-20il.fc. 

[0 0 5 9 ] Cmj1fe#ttcr)ifffi3 ^Ll^(Iyn'Ax:\%m.^c 
IKtfeCCoCir. ^SS^g4. SmA/cnf . ^m$?lhm 
1±4. IV. Scms^±mi±2. 7VCD^r^g(^:^l 
0[pI^f:)iiL. 1 01^-l'^;L'BfC:feC:r-Sa^§:M^*Jt. 

cn^i^— iOiTJcD 1 ofHcDfttte-oii-cii-^. -etD 

rfeosa^ARes?). ccDffl^mr4#-^i ©^^(Dsa-esd 
->rts>!4-Sfi^^i6/c. */c. -en^4^co^?ikcD3oo 

■en(Dfii^^2&c^L/c„ 

[0 0 6 0] 





^2 














mm 












D- 


1 


E- 1 


1 




0. 


8 7 


\mm 


D- 


2 


E-2 


1 




0. 


9 0 




D- 


3 


E-3 


1 




0. 


9 5 


n 


D- 


4 


E-4 


1 . 


0 1 


0. 


9 3 


m 


D- 


5 


E-5 


1 . 


0 1 


0. 


9 2 


1^ 


D- 


6 


E-6 


1 




0. 


9 5 


1^ 


D- 


7 


E-7 


1 . 


0 1 


0. 


9 2 


15) 


D- 


8 


E-8 


1 . 


0 2 


0. 


9 0 


im 


D- 


9 


E-9 


1 . 


0 1 


0. 


9 0 


[^i 


D- 


1 0 


E- 1 0 


1 




0. 


9 1 


n 


D- 


1 1 


E- 1 1 


0. 


9 8 


0. 


8 6 


\mm 


D- 


1 2 


E- 1 2 


0. 


9 3 


0. 


8 4 
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D- 


1 3 


E- 


1 3 


0. 


8 9 


0. 


8 3 


m 


D- 


1 4 


E- 


1 


0. 


8 2 


0. 


9 0 


m 


D- 


1 5 


E- 


3 


0. 


8 2 


0. 


9 4 




D- 


1 6 


E- 


6 


0. 


8 3 


0. 


9 5 


m 


D- 


1 7 


E- 


8 


0. 


8 3 


0. 


9 2 


m 


D- 


1 8 


E- 


9 


0. 


8 2 


0. 


9 1 




D- 


1 9 


E- 


1 0 


0. 


8 3 


0. 


9 2 


m 


D- 


2 0 


E- 


1 2 


0, 


7 9 


0, 


8 8 
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[0 0 6 1 ] ilBooMSJ: 0 . *:^b^cd— ( 1 ) r 
t *>*d;^>€>o 1 0 6 8 3 5 -^tclfiigo 

mmmirri'^f&LfcmmmE- 1 . 3. 8-10. 

>^^*';.^x[^r. ^mv^oj^^mm. m^^mmtL 20 
r4. 3V'-4. 7 vcD^jE^EnspL. mm^fZ^^n^ 
6. 8 — 1 ortiE- uchb-^r^ 

/Co CtliC^L. E- 1 2ti{L^i^A^CD4>(Dt*i^^L 
ri^/c;:>^;t^'>^(D|%^^JE- 1 iHIMa-C^o/c„ ^/c. 



[006 3] 

[i^ 1 ] 0 1 fitmmmf^ci^mLtcuv >^-mmm(Dm 

2 

3 ±mmmm 

4 iESV-K 

5 ;^7;^^'> h 

6 ]Emmf^mi2^mmm 

6 1 

6 2 mffijii»f^-7- ^:/^) 
6 3 P T Cm^ 



(14) 



1-329493 



mi: 



